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— ~ — — of ____ LL o, 
United States of America, of Southbridge, in 
the State of Massachusetts, United States of 
America, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 
in and by the following statement: — 

This invention relates to devices for test- 
ing and exercising the eyes and particularly 
to an improved stereoscopic device for use 
in the examination of the eyes and the correc- 
tion of defects such, as excessive phoria, 
ocular image differences, and departures 
from normal stereoscopic or tri-dimensional 
vision. 

According to the present invention, such 
a device comprises a pair of longitudinal 
20 guide members disposed in laterally spaced 
relation, sighting means adjacent one end of 
said guide members, a target holding device 
slidable longitudinally of said guide members 
and carrying a pair of target holders each 
25 adapted to carry a target, whereby the separ- 
able targets are viewed by the two eyes of 
the observer through the sighting means, said 
target holders being mounted for movement 
toward and away from each other, a follower 
carried by each of said target holders and 
mounted with a respective guide member for 
longitudinal movement therealong, and ad- 
justment means for altering the extent of 
separation between the opposed ends of said 
guide member with respect to the corre- 
sponding ends of the other guide member, 
whereby the angular relation of and the spac- 
ing between said corresponding ends of the 
guide members may be adjusted to desired 
relations to control the paths of movement of 
the targets during longitudinal movement of 
the target holding device. In such a device, 
the target holders are intended to present a 
pair of half-stereograms to the eyes by means 
45 of which the correct optical positions in space 
for true stereopsis arc obtained. 

Instruments used for developing the eyes 
in the past have proven effective for revealing 
and correcting anomalies of near-point and 
50 far-point vision and give fairly accurate 
diagnosis of the stereoscopic or tri-dimen- 
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sional vision of a patient However it has 
been found that prior art instruments of this 
type are not versatile enough to contend with 
all conditions which may be found to exist 55 
with respect to a patient's vision since they 
do not embody means for making all the ad- 
justments necessary to change the various 
angles denning the correct relative positions 
of targets in terms of any specified amount of 60 
variance from normal whereby, if desired, 
proper adjustment of these angles can be 
made so as to maintain the appropriate con- 
ditions for best possible fusion. The present 
disclosure embodies means for making these 65 
additional adjustments and further improves 
upon the prior art by providing proper scales 
and arrangement of parts so that the patients 
themselves may easily and efficiently operate 
the instrument to exercise their eyes without 70 
the necessity of employing an expert for this 
purpose.. 

tn using prior art instruments of this type 
for presenting to the eyes pairs of half-stereo- 
grams so that correct functional relations be- [75 
tween accommodation and convergence may 
be obtained for a stereoscopic fusion, this is 
accomplished by means of target (stereo- 
gram) paths that can be changed In direction 
as desired by the operator. The targets may feO 
be moved along paths which are parallel to • 
the midline of the instrument as in the usual < 
stereoscopes, or the targets may be moved 
along paths inclined relative to the midline, . 
Thus, accommodation and convergence can 85 
be stimulated to different or equal extents 
simultaneously, allowing the maintenance of 
a desired accommodation-convergence rela- 
tion. Such prior art instruments provide only 
for fixed separations between correspondins 90 
points of the stereogram presented to the two 
eyes. Thus, demands upon convergence and 
accommodation can be properly related for 
only one position of the targets. Accommo- 
dation is relaxed and the lines of fixation are 95 
parallel when the targets are in the focal 
plane of the lenses and when the centres of 
the targets and the optical centres of the fus- 
ing lenses are separated by the same distance. 
To provide changes in stimulation of accom- 100 
modation the targets arc moved toward or 
away from the viewing lenses. Demands 
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upon convergence are simultaneously changed 
by introducing different distances between 
the centres of the targets for the two eyes. 
If the separation of the targets is such that 
5 no convergence is required when the targets 
are in the focal plane of the lenses, then for 
all nearer distances relative divergence is 
necessary to maintain Binocular fixation. If 
the separation between the target centres is 

10 decreased there will be some point nearer 
than the infinity position where demand 
upon accommodation and convergence dupli- ~ 
cate those for normal viewing, the infinity 
position of a stereoscope being obtained 

15 when the targets lie in the focal plane of the 
viewing lenses and have the same separation 
as the optical centres thereof. Upon drawing 
the targets nearer to the eyes the demand 
upon accommodation is increased but the 

20 eves must assume a position of relative diver- 
gence. That is, to maintain single binocular 
vision, the two lines of fixation will still have 
to be directed to corresponding points on the 
targets whose separation is a constant dis- 

25 tance regardless of the distance of the targets 
from the viewing lenses. Should the targets 
be moved further away from the eyes, the 
demand for inhibition of accommodation in 
order to see the targets clearly is coupled 

30 y/ith a demand for relative convergence. 
Thus, it will be understood that whenever the 
targets are moved from the position of nor- 
mal viewing there is a discrepancy of the 
stimuli to accommodation and convergence. 

35 The practitioner using such a prior art instru- 
ment has had to elect to train one function 
and has not been able to simultaneously 
accurately cope with the other function. 
The above limitation is removed in the 

40 device according to the invention wherein 
the normal pattern of association between 
accommodation and convergence can be 
maintained at any distance of the stereo- 
grams from the lenses, or, if desired, other 

45 patterns may be arranged for by directing 
appropriate stimuli to each of the functions. 

One embodiment of the invention will now 
be described, by way of example, with refer- 
ence to the accompanying drawings wherein 

50 like characters of reference designate like 
parts throughout the several views. 

Figure 1 is a perspective view of a stereo- 
scopic disparator embodying the present in- 
vention; 

55 Figure 2 is a top plan view of the device 
shown in Figure 1; 

Figure 3 is a fragmentary sectional view of 
the device taken on line 3 — 3 of Figure 2 and 
looking in die direction of the arrows; 
60 Figure 4 is a sectional view of the chart 
supports taken on Jine 4 — 4 of Figure 3 and 
looking in the direction of the arrows; 

Figure 5 is a sectional view of an adjust- 



ment tube taken on line 5 — 5 of Figure 2 and 
looking in the direction of the arrows; 65 

Figure 6 is a sectional view through a chart 
holder and support taken on line 6 — 6 of 
Figure i and looking in the direction of the 
arrows; 

Figure 7 is a fragmentary rear elevational 70 
view of a chart holder showing the vertical 
adjustment means therefor; 

Figure 8 is a fragmentary sectional view 
of the base and adjustable support taken on 
line 8 — S of Figure 1 and looking in the 75 
direction of the arrows; 

Figure 9 is a fragmentary sectional view of 
the base clamping arrangement taken on line 
9 — 9 of Figure 2 and looking in the direction 
of the arrows; 80 

Figure 10 is an exploded perspective view 
of the friction clamping members shown in 
Figure 9; and 

Figure 11 is a diagrammatic view ot the 
scale" means used for setting the device for 85 
various tests or exercises and for indicating 
the same. 

The device embodying the invention com- 
prises a heavy base il having an adjustable 
stand 12 pivotally connected thereto and 90 
adapted to be locked in adjusted position by 
manual operation of a knob 13. The base 1 1 
is provided with spaced upwardly projecting 
lugs 14 and 15 between which is disposed the 
base portion of the stand 12. the stand 12 95 
and lugs 14 and 15 being provided with con- 
centric bores in which is located a spindle 16. 
The spindle 16 has a head portion 17 dis- 
posed on one end thereof of a size to reside 
within the bore in the lug 15 and has a bush- 100 
ins 18 disposed thereover adjacent the head 
portion 17, the bushing 18 and shaft 16 heing 
held immovable by a "taper pin 19 extending 
through them and into the lug 15 and held in 
place bv a set screw 20. 105 

The other end of the shaft 16 is threaded 
and engages a threaded opening in a hub 
portion 21 formed on the inner side of the 
knob 13, the hub portion 21 being of a size 
to rotatably reside in the bore in the adjacent 110 
lua 14. A second bushing 22 is mounted over 
the spindle 16 adjacent the hub portion 21. 
the spaced bushings 18 and 22 having a tubu- 
lar member 23 disposed between their inner 
ends and within the bore in the stand 2. The 115 
member 23 is split longitudinally thereof as 
at 24, each end portion of the member com- 
municating with" the split being cut away to 
form substantially V-shaped notches 25 and 
having flat-bottomed notches 26 formed 120 
therein in substantial diametric opposition to 
the V-notches 25. The inner ends of the 
bushines 18 and 23 are provided with short 
bevelled extensions 27 shaped in substantial 
conformitv with the notches 25 and are 125 
adapted to reside therein when the device is 
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assembled as shown in Figure 9. The said 
ends of the bushings are also provided with 
key-line projections 28 adapted to engage 
the notches 26. 
5 The bushing 22 is provided near one end 
with a groove 29 therein, which groove 29 
is adapted to be engaged by a set screw 30 
inserted through a portion "of the lug 14 to 
prevent rotation of the b.ushing 22. The base 

10 portion of the stand 12 is provided with a 
short protuberance 31 (Figure 8) which ex- 
tends within the hollow base 11 and has one 
end of a tension spring 32 connected thereto, 
the other end of die spring 32 being secured 

15 to a portion of the base 11 as by a stud 33. 
Thus, substantially constant tension is placed 
upon the stand 12 to provide ease in adjust- 
ing it to the desired angle. 

In operating the clamping device to posi- 

20 tion the stand 12 in desired position, the 
knob 13 is manually rotated to relieve pres- 
sure upon the bushing 22, member 23 and 
bushing 18. Then after positioning the stand 
12 as desired the knob 13 will be tightened to 

25 exert pressure upon the bushing 22, mem- 
ber 23 and bushing 18. This will cause the 
extensions 27 and 28 on the bushings 18 and 
22 to engage the notches 25 and 26 in the 
ends of the tubular member 23, the engage- 

30 ments between the extensions 28 and notches 
26 preventing rotation of the clamp member 
23. The engagements of the extensions 27 
with the V-shaped notches 25 communicat- 
ing with the split 24 act to spread the mem- 

35 ber 23 and cause the same to frictionally en- 
gage the walls of the bore in the stand 12 and 
by reason of the fact that the bushings 18 
and 22, which carry the extensions 27, are 
keyed to the lugs 14 and 15 the said stand 12 

40 will be locked in adjusted position. 

The stand 12, which may take the form of 
a gooseneck, is formed with a bifurcated 
upper end. the bifurcations 34 and 35 rotat- 
ably carrying a beam 27 therebetween on a 

45 shaft 36, which shaft is fixedly secured in 
the bifurcations as by set screws 38 (Figure 
3). The beam 37 is adapted to tilt or rotate 
about the shaft 36 and to be locked in ad- 
justed position by means of a clamping de- 

50 vice which can be manually operated by a 
knob 39, the knob 39 being threadedly 
mounted on one end of a shaft 40 (Figures 1 
and 3), which shaft has its other end fixedly 
supported in the bifurcation 35, the shaft pro- 

55 jecting through a slotted opening 41 in the 
beam 37 and through an enlarged circular 
opening in the bifurcation 34 in which a hub 
39a on the knob 39 extends. Thus, when the 
knob 39 is tightened on the shaft 40, the 

60 hub portion 39a which extends through the 
opening in the bifurcation 34 will engage the 
side of the beam 37 adjacent the slotted 
opening 41 and will frictionally hold the 



beam 37 immovable. 

Attached to the beam 37, as by screws 42, 65 
is a vertically disposed supporting member 
43 which carries at its upper end a pair of 
cylindrical lens-carrying devices 44 each hav- 
ing appropriate lenses 45 mounted therein, 
the lenses 45 being of suitable dioptric power 70 
and incorporating base-out prisms. A chin 
rest 46 is mounted in the lower end of the 
member and is adapted for vertical adjust- 
ment as by a conventional threaded shaft and 
nut arrangement 47. Grooved lens holders 48 75 
are attached to each cylinder 44 adjacent the 
lenses 45 for insertion of additional lenses 
if desired. 

The principal operating parts of the instru- 
ment are carried by the beam 37 which is 80 
preferably formed of metal or other non- 
warping material. The beam 37 and lens- 
carrying device 44 are disposed so that the 
beam 37 extends generally along the median 
line of the device 44. ' 85 

Adjacent its end farthest away from the 
supporting member 43 the beam 37 is pro- 
vided with a transversely extending tube 49 
(Figures 2 and 5) which is immovably 
secured in the beam 37. The tube 49 is pro- 90 
vided with a longitudinal slot 50 in its lower 
surface on each side of the beam 37 and has 
a pair of slides 51 mounted for sliding move- 
ment therein. A shaft 52 is located within 
the tube and has oppositely threaded por- 95 
tions 53 and 54, each of which portions 
carries one of the slides 51. A pair of knobs 

55 are secured, as by set screws or the like, 
to the ends of the shaft 52 and upon revolv- 
ing the shaft 52 by manual rotation of either 1^0 
of the knobs 55 the slides 51 can be made to 
move toward or away from each other. 

Short tubular guides 56 are mounted over 
the tube 49 adjacent each slide 51 and are 
attached to the slides 51 for movement there- ICp 
with longitudinally of the tube 49 by screws 1 
57, the screws being inserted through the 
bottom portions of the guides 56 and slides 
51 and through spacers 58 located in the 
longitudinal slots 50 between the guides and 110 
the slides. 

Each guide 56 has a boss 59 located on its 
upper surface to each of which is pivotally 
secured, as by a screw 60,. an angularly ex- 
tending slide bar 62. Thus, when cither of 115 
the knobs 55 are rotated to cause the guides 

56 to move longitudinally of the tube 49, the 
bars 62 Will consequently be moved accord- 
ingly an amount in accordance with the read- 
ing of a scale 61 (Figure 2) which is provided 120 
on the upper surface of the tube 49, the edge 

of one of the guides 56 being adapted to be 
aligned with the graduations on the scale 61 
in positioning the bars 62. 

The bars 62 are adapted to extend toward 125 
the supporting member 43 and have their 
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ends adjacent the member 44 provided with 
slotted openings 63, the bars 62 tam| ; pivot- 
ally supported by studs 64 on guides 65. The 
ouides 65 are movable longitudinally of a 
5 sleeve 66 upon manipulation of either at a 
pair of knobs 67 located adjacent the ends 
of the sleeve 66 in a manner similar to the 
ouides 57 on the tube 49 and in accordance 
with the reading of scales 65a and i 66a on 
10 one of the guides 65 and one end of the 
sleeve 66 respectively. Thus, upon rotation 
of one of the knobs 67 a direaded shaft (not 
shown and simulating the^ shaft 52) will be 
operated to move the guides 65, and conse- 
15 quently the ends of the arms 62 will be mov- 
able accordingly. 

By operation of the knobs 55 and b/ it 
can be seen that the spacing between the bars 
62 and the beam 37 can be regulated and the 
20 angle which the bars 62 make with the beam 
37 can be correspondingly changed. 

These adjustments provide means for con- 
trolling the lateral adjustment of a pair or 
stereogram targets or charts which are mov- 
75 able in a direction longitudinally of the beam 
37 and adapted to be simultaneously spaced 
laterally with respect to one another in 
accordance with the position of the arms i 62. 
The beam 37 has an upwardly extending 
30 projection 68 on one end thereof in which is 
formed an aperture which is adapted to re- 
ceive one end of a rail 69 which is retained 
therein as by a set screw 70 (Figures 2, 3 and 
5), the rail'69 being spaced above and extend- 
35 ing substantially parallel to the beam 37 and 
having its other end secured by a screw 71 to 
. a boss formed on the beam 37 adjacent the 
supporting member 43. 

The rail 69 slidably carries a slide mem- 
40 ber 72 having a longitudinal rectangular 
opening which fits about the rail 69 the shde 
member 72 therefore, being adapted to shde 
freely along the rail 69. The shde member 72 
supports the stereogram targets and for this 
45 purpose there is provided a bracket 73 which 
is fixedly secured to the upper surface of the 
slide member 72. rearwardly extending finger 
"rips 74 being attached to the shde member 
^2 so that the target supporting device can 
50 be easilv moved along the rail 69. 

A transversely disposed tubular holder 75 
is fixedly carried bv the bracket 73 and has 
slidably mounted therein a pair of bushings 
76 (Figure 4) which are slidably located on 
55 tubula? slides 77. A roller 78 is attached as 
bv a stud 79, to each of the slides 77 and 
ea'ii is adapted to extend through a longi- 
tudinal sloOn the holder 75 and to engage 
th- outer edse of one of the adjustable bars 
*n 6->~ The top as well as outer edge surfaces 
of "said bars 62 are formed substantially flat 
• or plane-shape and are angularly disposed, 
the roller 78 heinc flanged to form a seat tor 



engaging about said surfaces. A coiled ten- 
sion spring 80 connects each of the slides 77. po 
each end thereof being attached as by a pin 
81 to the outer end of one of the slides. The 
spring 80 tends to urge the slides toward one 
another and thus maintains the rollers 78 in 



constant engagement with the bars 62. 70 

Thus, it will be understood that as the 
slide member 72 and holder 75 is caused to 
slide f orwardlv or rearwardly on the. rail 69 
the angularly disposed bars 62 will, through 
their engagement by the rollers 78, cause the 75 
slides 77 and bushings 76 to move axially 
within the holder 75 and laterally with re- 
spect to the rail 69 in accordance with the 
angle described by the relation of the bars 
62 with the rail 69. „ 
The rear upper portion of the holder 15 
has a pair of spaced longitudinal slotted 
openinas 82 through which project spacers 
83 which serve to connect angular target sup- 
porting brackets 84 to the slidablc bushings 85 
76, the brackets 84 and spacers 83 being 
suitably connected to the bushings 76 as by 
screws or rivets. 0 * a 

The target supporting brackets 84 and 
bushinss 76 are individually and indepen- 90 
dently adjustable 'longitudinally on the slides 
77 and are adapted to be retained in adjusted 
positions by means of set screws 85. The 
surface of each of the slides 77 is provided 
with a scale 86 graduated in millimetres ad- 95 
iacent the openings 82 and the edges of the 
bushinss 76 are adapted to be aligned with 
the sraduations on the scales. This provides 
means for indicating lateral displacement °f 
the target holders. ^ 10U 

The target supporting brackets 84 are each 
provided with an upwardly extending portion 
to which are riveted or otherwise fixedly 
secured vertical supporting plates 86 having 
their sides bent into substantially U-shaped LU5 
portions 87. in which are slidably disposed 
adjustable tarset holding plates 88 having 
U-shaned side'portions 89 located within the 
portions 87 of the supporting plates 86 and 
also havina trough-shaped bottom edges 90. 1 10 
the tareets^or pictures 91 being inserted Irom 
the top into the portions 89 and trough 90 
and vertically movable with the target hold- 
ing plates 88. 

Adjacent the upper edges of each of the 115 
vertical supporting plates 86 are located rear- 
wardly extending lugs 92 having threaded 
bores coaxial with bores in the rearwardly 
extending shelf 93 formed integral with the 
upoer end of each of the target holding plates 120 
88* (Figures 6 and 7i. The bores are each 
provided to receive a vertically extending 
threaded adjusting screw 94. The upper end 
of each screw 94 is provided with a knurled 
knob 95 and a fixed washer 96 spaced 125 
siishtiv below the knob 95 to permit The shelf 
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93 to be received therebetween, the washer 
96 being pinned or otherwise immovably 
secured to the screw 94. Thus, when either 
of the knobs 95 are rotated the screw 94 is 
3 caused to turn and, due to the position of the 
knob 95 and washer 96, the shelf 93 and tar- 
get holding plate 88 will be caused to move 
either upwardly or downwardly, depending 
on the direction in which the knob is turned. 
iO Therefore, the rotation , of the knob 95 will 
cause the picture or target 91 to move in a 
vertical direction, each target being individu- 
ally adjustable independently of the other. 
The amount of such adjustment can be deter- 
15 mined in accordance with a scale 97 pro- 
vided on the rear of each of the target hold- 
ing plates 88, the scales 97 having centimetre 
graduations adapted to be aligned with the 
upper edges of die target supporting plates 
20 86 in positioning the plates 97 as desired. 

In order to ascertain at a glance the rela- 
tive spacing of the targets 91 from the lenses 
45, the upper surface of the beam 37 is pro- 
vided with a longitudinal scale 98 graduated 
-25 in fractional diopters with the focal plane of 
the lenses at the zero point on said scale arid 
also in centimetres with the zero point of this 
latter scale at the plane of the lenses. The 
slide member 72 has an indication 99 marked 
30 thereon which is vertically aligned with the 
plane of the targets 91 and adapted to indi- 
cate the position of the targets on the scale 
98. Stops 100 are adjustably located on the 
rail 69 in order to limit the travel of the tar- 
35 get carrying means and are adapted to be 
retained in adjusted position by means such 
as set screws 101. 

So that the targets 91 may be clearly illu- 
minated there is provided a light source com- 
40 prising a fixture 102 carrying a lamp 103, 
illumination from which is reflected by the 
fixture 102 onto the front surfaces of the tar- 
gets 91, the lamp 103 being connected to an 
available source of current of suitable volt- 
45 age through a wire 103a. 

Tn using the present device, the instrument 
is initially adjusted to comfortably accom- 
modate the patient by elevating or depressing 
the portions of the instrument above the base. 
50 This is done by grasping the stand 12, turn- 
ing the knob 13 to loosen the friction lock, 
moving the stand up or down to the desired 
position, and locking it in this position by 
tightening the knob 13. This is followed by 
55 adjusting the chin rest 46. 

"in using the instrument to exercise the 
patient's eyes, the bcale 98 is used to indicate 
the distance at which the targets 91 are posi- 
tioned away from the plane of the lenses 45. 
60 This is calculated from the portion of the 
scale graduated in centimetres, this portion 
being graduated t0 20 centimetres inclusive, 
20 centimetres being the focal plane of the 



70 



75 



80 



85 



lenses. The portion of the scale 98 is cali- 
brated in fractional diopter steps reading 65 
from the plane of the lenses with zero being 
positioned on this plane. 

With the rear stop 100 set so that the tar- 
get holding device, in being positioned there- 
against, will position the targets 91 in the 
focal plane of the lenses, the knobs 55 can be 
operated to determine the separation of the 
targets when so positioned, while the control 
knobs 67 similarly determine their separa- 
tion when moved to a position adjacent the 
lenses. 

The zero settings on the scales 61, 65a and 
66a indicate normal or perfect vision, repre- 
senting the setting for orthoptic viewing with 
centred targets. Scale 61 is graduated in 
centimetres and calibrated to indicate up to 
2 cm. from' the zero mark in a direction away 
from the midline and to 1/2 cm. nearer the 
midline (Figure 11). Scale 66a is provided 
with graduations representing displacements 
outwardly from the midline in amounts up 
to 5 units from the zero setting. 

Because of the displacement of this scale 
66a from the plane of the lenses, in which 
plane these readings have the indicated 90 
meaning, the exact settings will vary some- 
what, depending on the setting on the scale 
61 in the focal plane of the lenses. This is 
compensated for by the scale 65a which repre- 
sents a reverse arrangement of the markings 
on the scale 61. The mark which represents 
the reading on the scale 61 is to be con- 
sidered the indicator to be used in making 
the setting on the scale 66a. For example. 
Figure 11, which diagrammatically illustrates 
the use of these scales, shows that if the 
instrument is to be set for orthoptic or nor- 
mal viewing, wherein the demands on con- 
vergence and accommodation will retain 
their normal relation, the setting on scale 61 
will be zero. Then the zero graduation on 
scale 65a will become the indicator to be set 
at zero on the scale 66a. Scale 102 in Figure 
11 is an imaginary scale positioned on the 
plane of the lenses and by setting the scales 
61, 65a and 66a as described it will be under- 
stood that this will direct the path of the tar- 
get indicated by numeral 103 toward zero on 
the imaginary scale 102, which is the con- 
dition for orthoptic viewing. It is also to be 
understood that Figure 11 illustrates the 
method of defining the adjustment of the 
path for only one of the targets and that the 
other target while not shown has a corre- 
sponding path. 

If a path deviating from the orthoptic path 
is desired, as for example when an exophoria 
at distance makes fusion at the zero point 
difficult, the scale 61 may be set as at 2, for 
instance. Then 2 on the scale 65a will be 
used as the indicator on the scale 66a. If it 
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is desired to converge to the zero position 
in the plane of the lenses, for instance, the 
indicator 2 on scale 65a will be set at zero 
on scale 66a. This will result in the targets 
5 travelling in a path as indicated by 104 when 
the said targets are moved toward or away 
from the patient 

As a further example, it may be desired to 
set the scale 61 at 1 and converge to 3 in 

10 the plane of the lenses, in which case the 
scale 61 will be set at 1 and the indicator 1 
on the scale 65a will be set at 3 on the scale 
66*2. This will result in path 105. 

A device constructed according to the fore- 

15 going has many possibilities for stereoscopic 
measurement and training. It has the advan- 
tage of placing the targets in any suitable 
position and permitting the patient to develop 
his fusion. 

20 It is to be understood that demands upon 
accommodation and convergence are nor- 
mally correlated, and these requirements can 
be duplicated with the device according to 
the invention when the targets follow the 
25 paths of orthoptic viewing, that is when the 
scales are set at zero and the target holders 
are adjusted to compensate for any decen- 
tring of the targets. Such conditions are de- 
sirable, for example, when it is desired to 
30 test the patient's response to diagnostic tar- 
gets under normal conditions of viewing or 
when it is desirable to stimulate accommoda- 
tion and convergence in their normal associa- 
tion as, for example, at the conclusion of a 
35 visual training programme designed to facili- 
tate response of a lagging function or to dis- 
courage a tendency to excessive response. 

However, in exercises for convergence 
weakness or where positive relative con verg- 
40 ence is low, the practitioner or patient may 
elect to set the movable guide bars so that 
conditions for orthoptic viewing are estab- 
lished with distance fixation in the focal plane 
of the lenses, while the demand upon conver- 
45 gence is in excess of the normal amount 
associated with accommodation for any 
nearer distance. In exercising the eyes with 
adjustments made accordingly, such stimula- 
tive exercises are directed in a greater ratio 
50 toward the convergence than to the accom- 
modative function. In the case of divergence 
weakness, a pattern can be set up so that the 
demand for relative divergence is gradually 
increased until the patient establishes an ade- 
55 quate pattern of association between diver- 
gence and relaxation of accommodation. 
Similarly, patterns mav be set up that require 
inhibition of convergence or of divergence 
with changes in the stimulus to accommoda- 
60 tion. 

From the foregoing it is evident that the 
device of this invention is an improvement 
upon prior art devices of this character by 



providing simple and efficient means for 
accomplishing all of the objects of the inven- 65 
tion whereby the device can be more univers- 
ally adjusted and has increased efficiency in 
aiding in the correction of certain visual de- 
fects, with means being provided to more 
easily and quickly set the device with greater 70 
exactness than has heretofore been possible 
so that the patient's eyes can be more effi- 
ciently examined and exercised in accord- 
ance with the desires of the practitioner. 
What we claim is : — 75 

1. A device for testing and exercising the 
eyes, comprising a pair of longitudinal guide 
members disposed in laterally spaced rela- 
tion, sighting means adjacent one end of said 
guide members, a target holding device slid- 80 
able longitudinally of said guide ' members 
and carrying a pair of target holders each 
adapted to carry a target, whereby the 
separable targets are viewed by the two eyes 

of the observer through the sighting means. 85 
said target holders being mounted for move- 
ment toward and away from each other, a 
follower carried by each of said target holders 
and mounted with a respective guide mem- 
ber for longitudinal movement thereaiong, 90 
and adjustment means for altering the extent 
of separation between the opposed ends of 
said guide member with respect to the corre- 
sponding ends of the other guide member, 
whereby the angular relation of and the spac- 95 
ing between said corresponding ends of the 
guide members may be adjusted to desired 
relations to control the paths of movement 
of the targets during longitudinal movement 
of the target holding device. 100 

2. A device according to Claim 1, wherein 
said target holders each carry one of a pair 
of targets representing the stereoscopic com- 
plement of each other. 

3. A device according to Claim 1, wherein 105 
said sighting means includes a lens-carrying 
device. 

4. A device according to Claim 1 or 2. 
wherein there is further provided a longi- 
tudinal support on which said target holding 1 10 
device moves longitudinally and also by 
which the guide members are supported. 

5. A device according to any of the pre- 
ceding claims, further including indicating 
means associated with said adjustment means 115 
for indicating the amount of movement of 

the guide members. 

6. A device according to any of the pre- 
ceding claims, wherein the target holders are 
carried by slide members mounted on the 120 
target holding device for movement normal 

to the direction of movement of the target 
holding device and including resilient means 
urging said slide members toward each other, 
the guide members each embodying a guide- 125 
way having a pair of angularly disposed 
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plane surfaces extending longitudinally there- 
of, and a roller carried by each of the slide 
members having a seat for engaging about 
said surfaces of a respective guideway under 
5 the action of said resilient means for simul- 
taneously moving targets when mounted in 
said holders toward or away from each other 
as they are moved respectively toward or 
away from the sighting means. 

10 7. A device according to any of the pre- 
ceding claims, wherein the adjustment means 
comprise tubular members spanning the ends 
of said guide members, each tubular mem- 
ber carrying a rotatable rod therein, said 

15 rods having oppositely threaded portions, 
and guides connecting said guide members 
to said threaded portions so that upon rota- 
tion of either of said rods the respective ends 
of the guide members will be moved with 

20 respect to one another to change the angle 
which the guide members make with said 
support. 

8. A device according to Claims 5 and 7, 
wherein the indicating means comprise 

25 graduated scales provided on said tubular 
members adjacent the guides connected . to 
the guide members, said guides being aligned 
with scale graduations in adjusting the guide 
members at desired angles, the scale on the 

30 tubular member adjacent the lens carrying 
device defining the spacing of the targets 
when moved to a position adjacent the lenses, 
and the scale on the other tubular member 
defining the spacing of the targets when in 

35 the focal plane of the lenses. 

9. In a device according to any of the pre- 
ceding claims, the combination of a base and 
a support carrying a target holding device 
and sighting means for use in viewing the 

40 targets when held by said target holding de- 
vice, said base having a pair of spaced up- 
rights formed thereon, and the support hav- 
ing an end portion disposed therebetween for 
pivotal connection therewith, said uprights 

45 and said end portion having concentric open- 
ings formed therein, a friction clamp mem- 
ber disposed within the opening in said end 
portion and having one end engaged by a 
bushing fixedly supported in the opening in 

50 one of said uprights and having its other end 



engaged by a second bushing slidably sup- 
ported in the opening in the other upright, 
said bushings and clamp member having 
concentric openings therein, a shaft fixedly 
mounted in said last named concentric open- 55 
ings, said shaft having a head portion engag- 
ing the outer end surface of said fixed 
bushing, and a clamp knob mounted on the 
other end of said shaft and adapted to bear 
upon the outer end of said slidable bushing, 60 
-whereby upon tightening the knob pressure 
will be exerted upon said clamp member to 
cause said clamp member to render said sup- 
port immovable. 

10. A device as claimed in Claim 9, where- 65 
in the friction clamp member is of tubular 
form, is disposed within an opening formed 

in said end portion of the support, and has a 
longitudinal split with end portions of said 
friction clamp member adjacent the ends of 70 
the split being provided with V-shaped 
notches, and wherein the bushings have ex- 
tensions formed on the ends thereof engag- 
ing the clamp member, said extensions being 
of a size and shape to engage the notches in 75 
said clamp member, whereby tightening of 
the knob pressure will cause the extensions 
to be forced inwardly of the notches in the 
clamp member to widen the split and cause 
the clamp member to forcefully engage the 80 
support end portion and base to render the 
support immovable. 

11. A device as claimed in Claim 10, 
wherein the clamp member also has notches 
formed therein in diametrical opposition to 85 
the previously mentioned notches and the 
bushings also having further extensions to 
comate with said further notches. 

12. A device as claimed in Claim 9, 10 or 
11, wherein the slidable bushing has means 9Q 
associated therewith to prevent its rotation 
while permitting said sliding movement 
thereof. 

13. A device for testing and exercising the 
eyes substantially and as shown on" the 95 
accompanying drawings. 
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